The SMAC mimetic birinapant attenuates lipopolysaccharide-induced liver injury by inhibiting the tumor necrosis factor receptor-associated factor 3 degradation in Kupffer cells.
It was demonstrated that second mitochondria-derived activator of caspases (SMAC) mimetic inhibites tumor necrosis factor receptor-associated factor 3 (TRAF3) degradation and the mitogen-activated protein kinase (MAPK) signaling pathway activation induced by lipopolysaccharide (LPS) in vitro. However, the effect of Smac mimetic in vivo is not clear. The present study was to investigate the role of Smac mimetic in LPS-induced liver injury in mice and its possible mechanism. An animal model of LPS-induced liver injury was established by intraperitoneally injecting mice with 10mg/kg LPS pretreatment with or without Smac mimetic birinapant (30mg/kg body weight). Birinapant significantly improved the survival rate of endotoxemic mice (P<0.05) and attenuated LPS-induced liver pathologic damage and inflammatory response. IL-1 and TNF-α levels in the serum were markedly decreased in birinapant pretreatment mice compared with control mice (P<0.05).The cellular inhibitor of apoptosis protein 1 (cIAP1) expression in liver resident macrophage (Kupffer cells, KCs) was significantly decreased in the Birinapant group compared to the Vehicle group (P<0.05). At the same time, total TRAF3 protein abundance in KCs rapidly declined after LPS stimulation in the Vehicle group. However, it remained constant in the Birinapant group. Moreover, K48-linked polyubiquitination of TRAF3 in KCs was markedly impressed in the birinapant group compared with the control group. At last, the JNK and p38 MAPK activation in KCs was significantly inhibited by birinapant pretreatment (P<0.05). These results suggested that birinapant attenuated liver injury and improved survival rates in endotoxemic mice by inhibited the expression of cIAP1, degradation of TRAF3 and aviation of MAPK signaling pathway.